Malnutrition is one of the most common complications of liver cirrhosis. Yet, little attention is paid in evaluating nutrition in this group of patients. This study aims to assess malnutrition among cirrhotic patients using a nutrition screening tool and anthropometry.
INTRODUCTION
L iver cirrhosis, characterized by fibrosis and architectural distortion of the hepatic parenchyma that leads to portal hypertension and its related complications is a common cause of morbidity and mortality worldwide. Malnutrition is one of the most common complications of liver cirrhosis but is often overlooked. The worldwide prevalence of malnutrition among cirrhotic patients range from 50 to 99 % depending upon the different assessment methods used. 1, 2 Excess alcohol consumption, the most common cause of liver cirrhosis in our context also contributes to malnutrition. A study including 536 male veterans with a clinical diagnosis of alcoholic hepatitis, showed that almost all patients with alcohol related liver disease had some level of protein calorie malnutrition and the degree of malnutrition was associated with survival at six months. 3 Malnutrition is also associated with the severity of the disease among hospitalized patients with cirrhosis 4, 5 and other complications such as ascites 5 and bacterial infections. 6 Similarly, the loss of skeletal muscle mass hampers the removal of ammonia from the circulation which further contributes to hepatic encephalopathy in these patients. 1 
Nutritional assessment in patients with liver cirrhosis
Original Article JIOM Nepal, Volume 41, Number 2, August 2019, page [21] [22] [23] [24] [25] Submitted : May 23, 2019 Accepted : July 25, 2019 is difficult due to presence of fluid overload, sex differences in body composition and lack of validated tools. As of now, there are no specific guidelines for nutritional assessment in these patients. However, it is recommended that all patients with liver cirrhosis undergo a rapid nutritional screening test to determine the risk of malnutrition. Those who are at risk should then be subject to a more detailed nutritional assessment to confirm the presence and severity of malnutrition. [7] [8] [9] A nutritional screening tool should be simple, quick and reproducible that can be performed by nonexperts as well with a relatively good sensitivity and specificity. 10 The Royal Free Hospital Nutrition Prioritizing tool (RFH-NPT) is one such tool that is simple to perform with excellent intra-and inter-observer reproducibility and has been validated in a UK multicenter trial. 11 It has also been shown that the RFH-NPT correlates well with severity of the disease and portal hypertension related complications such as ascites, hepatorenal syndrome and hepatic encephalopathy. 1, 12 Though not very sensitive, Body Mass Index (BMI) can be used to assess malnutrition after correcting the weight for the severity of ascites and peripheral edema. 7, 13 Anthropometric measurements including Mid Upper Arm Circumference (MUAC), TST (Triceps Skin Fold Thickness) and Mid Arm Muscle Circumference (MAMC) are simple and quick to perform with good inter-observer agreement and are probably the most practically applicable methods. In addition, TST and MAMC have demonstrated a linear relationship with mortality among cirrhotic patients. 14 The primary aim of this study is to determine the nutritional status of Nepalese patients admitted to the hospital using the RFH-NPT and standard anthropometry. Nutritional assessment was done using the RFH-NPT and standard anthropometry. All assessments were done by the principle investigator to avoid any interobserver variations. RFH-NPT nutritional assessment tool is a simple tool that can be performed at the bedside. It is a semi-structured questionnaire based on the patients BMI, dietary intake and weight loss in the preceding 3 to 6 months. Based on these, patients are classified as having risks of malnutrition as low (0 points), moderate (1 point), or high (2-7 points). 1, 12, 15 BMI was calculated in all patients. Since weight prior to fluid retention was not available in almost all patients with ascites, dry weight was estimated by subtracting the percentage of weight based upon severity of ascites (mild, 5%; moderate, 10%; severe, 15%), with an additional 5% subtracted if bilateral pedal edema is present. 7, 8 The MUAC was measured to the nearest centimeter using a measuring tape. The measurement was done on the right arm, midway between the tip of acromion and olecranon process. A skinfold caliper was used to measure the TST at the right arm to the nearest millimeter. An average of three measurements were taken for the MUAC and TST. MAMC was calculated by the formula: (MAMC = MAC -(3.145xSFT). 16 Malnutrition according to TST and MAMC were classified according to percentiles based on standard tables for age and sex and was defined by MAMC and/or TST < 5 th percentile. 17 The study was approved by the Institutional Review Committee of Institute of Medicine, TUTH. Written informed consent was obtained from all patients prior to enrollment.
METHODS
Statistical analysis was done using IBM SPSS Statistics version 23.0 software. Continuous variables were expressed as means with standard deviation and analyzed using the independent student's t-test and one-way Anova. Categorical variables were analyzed using the chi-square test and Fischer's exact test where appropriate. A p-value of <0.05 was assumed to be statistically significant.
RESULTS
The mean age at presentation was 51.56 ± 11.50 years with a male to female ratio of 3:2. Alcohol related liver disease was the most common cause of cirrhosis found in 72% (n=36) of patients. 40% (n=20) of the patients were admitted for the management of tense ascites, the most frequent cause for hospital admission. Most patients, 44% (n=22) had a disease duration of less than 1 year. The severity of liver disease was classified according to the Child Pugh's score; 42% (n=21) and 58% (n=29) had Child B and C liver cirrhosis respectively. The average MELD Na score was 19.64 ± 6. Most patients, 54% (n = 27) had high risk of malnutrition while 28% (n = 14) and 18% (n = 9) had intermediate and low risks of malnutrition respectively in accordance with the RFH-NPT.
There was a significant difference in the average anthropometric measurements between Child B and C cirrhotic patients ( Table 2 ). Similar differences were also observed in the average anthropometric measurements between the risks of malnutrition using the RFH-NPT with statistical significance ( 
DISCUSSION
According to our study, 82% (n=41) of the patients had some risk of malnutrition, moderate or severe using the RFH-NPT. The data is comparable to a similar study done in Assam, India where among the 123 patients included 90% had malnutrition using the same tool. 18 Other assessment tools like the Subjective Global Assessment (SGA) and The Royal Free Hospital-General Assessment (RFH-GA) can also correctly identify patients with malnutrition. However, these are time consuming and a skilled dietician is required. The RFH-NPT has been specifically designed for patients with liver disease and can be performed under three minutes even by non-specialist staff. In addition, it has a good correlation with the clinical deterioration, quality of life, a number of cirrhosisspecific complications including ascites, Hepatorenal Syndrome (HRS) and Hepatic Encephalopathy (HE) and transplant free survival of the patient. 12 The risk of malnutrition using this tool is significantly higher in patients with Child C cirrhosis as compared to Child B in our study showing that it corroborates well with the severity of liver cirrhosis. BMI provides a simple and accurate method of assessing nutrition. However, it is usually overestimated in patients with ascites. In a study including 396 hospitalized cirrhotic patients, BMI was significantly overestimated in patients with tense ascites. 19 However, we calculated the patients BMI after modifying the weights according to the amount of ascites or edema. Our study shows that the average modified BMI was significantly different among patients with Child B and C cirrhosis as well as those with Mild, Moderate or severe risk of malnutrition.
In a study of 212 patients from Italy, 37% of patients had protein calorie malnutrition (MAMC <5 th percentile) while 28% had body fat depletion (TST <5 th percentile). 20 A similar study from France including 396 patients also found 53.2% and 38.2% of patients with MMAC and TST below the 5 th percentile. 21 A Malaysian study has shown similar findings with MAMC <5 th percentile among 50% and TST <5 th percentile among 30%. 22 However, the rates of malnutrition and fat depletion was much higher in our study with a MAMC <5 th percentile among 74% of patients and TST <5 th percentile among 52% of the patients. These data show that malnutrition in cirrhosis is a global issue. The higher rates among Nepalese patients is probably due to poorer socioeconomic status.
The anthropometric measurements in our study including MUAC, MAMC and TST corroborated well with the Child Pugh's Class as well as risk of malnutrition determined by the RFH-NPT. These findings are consistent with similar studies done in India and Malaysia showing that anthropometric measurements correlate well with the severity of liver cirrhosis as well as malnutrition. 18, 22 An Italian study evaluating nutrition and survival among cirrhotic patients has shown that patients with a MAMC and TST below the 5 th percentile have a significantly lower survival at 6, 12 and 24 months. 20 The authors of that study including 212 patients have also suggested that MAMC and TST could be incorporated in the Child Pugh's Score to increase the predictive value of this score. In a study among 102 liver transplant recipients, patients with a lower TST and MAMC had higher rates of post-operative bacterial infections and abnormal liver function. 23 In patients with liver cirrhosis, sarcopenia or loss of skeletal muscle mass is the major component of malnutrition. Multiple mechanisms including decreased dietary intake, increased skeletal muscle ammonia, decrease in growth hormone, testosterone and branched chain aminoacids as well endotoxemia have all been implicated in the pathogenesis of sarcopenia. 8, 15, 24, 25 The best and most accurate methods to assess sarcopenia are radiology with CT, MRI or DEXA. However, these tests are expensive, not readily available and in case of CT, there are high risks of exposure to contrast and ionizing radiation. Studies have shown that anthropometric measurements like MAC and MAMC correspond well to sarcopenia. 15, 26 Hence, anthropometry can be used as a more practical means to evaluate sarcopenia especially when repeated assessments may be required.
This study has some limitations. Since the sample size was small, the findings of this study may not be generalized to the wider prevalence of liver cirrhosis. While measuring the BMI the true weight of most patients could not be used due presence of fluid overload. We did use estimated weights using standard recommendations but this could have influenced our BMI measurements. We included only hospitalized patients with decompensated liver cirrhosis who are known to be at an increased risk of malnutrition. Hence, the true prevalence of malnutrition in our context may have been slightly overestimated. Nevertheless, this is the first kind of study evaluating the nutritional status among Nepalese patients with liver cirrhosis. The high rate of malnutrition among these patients indicate that nutritional assessment and nutritional rehabilitation should be an integral part of standard medical treatment in liver cirrhosis. It also serves as a basis to conduct larger studies including a more heterogenous population set of patients with liver cirrhosis.
CONCLUSION
Malnutrition is a common complication among patients with liver cirrhosis. Nutritional assessment Sherpa et al.
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using RFH-NPT and anthropometry correlate well with the severity of malnutrition and the patients Child Pugh Score. Hence, they can be used as a valuable tools for screening for malnutrition as well as prognostication of patients with liver cirrhosis.
